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£ ^£ ^ -fr^r* 3E«g« ^ ^ ^ ^^^1 2112151*= (Peridot) 

-fr3i*r *fl°fl ^(calcium) 34 ^?>Rr zhSL^Ccalmodul in) -fr^l*}* ^^-^ # 

(bio-cart for calciumH 3HcK ^ tt^^lH BCC^ >*fli^ 

^^^1 ^sj-s. j£a^o_ S *i °>7l^>^ -^S^ 

5L la 

^ ^3 (GFP) , ^ (YFP) , ^-^^ ^^-^tifl^ (Inserted YFP) , ^| 

e|5im(Peridot), ^(Calcium), SS-^lKcalmodul in) , ZL^ 7 H^^(HTS, high 
throughput system), BCC(bio-cart for calcium) 
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*H^^fl ^^^^N ^^i^: {Calcium biosensor to monitor 

clacium concentration in a cell} 

Sla^r BCC» £^tr HeLa ^l^t 10M^ 7K4#(cabacol), ^ o]^^io> 

(ionopore), 100 mM ^:#-§-^, ^#-g-*« (calcium-free solution) ^-i: ^ 

SLlb^ Sla^ °"M*1« ^*]^HH ^^=5). «V 

JElc^- ilb^l ^L2flS* ^>^-€^ ^-^^(normalize)^ ^efl^. 

^-^^ ( gr een fluorescence protein, °l*r GFPsJ- tW£r « 
(bioluminescent) ^s^H ^^£4. ^ GFP-fe- 2387fl^ ^nl^Aj-o.^. ^s)^ 

^ ^ ^ ^tL€ ^l^E. ^ 31*1* 3.^*3 (monitor ing)*>7l 

(reporter)iM *t*W*\ A}-g-sM GFP 

o]s.o]]^ Gpp ^3g-g- ^7>/-l ^ *?>1-<>|^ EGFP (enhanced GFP)^ ^S^* 

^a]^ o_^.*| ^-i-o^ BFP (blue fluorescence protein), CFP (cyan fluorescence 
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protein), YFP (yellow fluorescence protein) ^ 1999^ Tsien n-f-^ 

Baird ^ YFP 145^ o>^]^ ^s^l x}eH GGTGEL ^l^J: #W 

^4- 7§^]3E GFP M^^lf 7B^V^31, o] -fj-^XMW ZKSL^ 

(calmodulin) -R-#7<r» -S^H ^€*K calcium sensor)* ^«^L °1« ^"Hf- 
(camgaroo)Hr °l.**4Mfe *S.^ tt* ^ «M * 

^ #S.7 r £s*-^ J±«3 °.3.*i| *fl3.£- 7f|^ ^<#4H* 7fl^V^tf.ZL&|i4 o) 
#7HF(camgaroo)fe 37£4Hfc 28^1^^ ^S#* *\9X°-^ < 

ti>o] 5.4^ (biosensor )S ol-frs^Hfc ^ 7V*1jI fl&i}. 2001M *fr 

Tsien ^HMW o] ^HKCamgaroo)^ ^ ^i^l* -fr^*r * 375L*)H <g*°l ^ 
^sq- i^^g. o]« ^-7>^-2(Camgaroo2)5^ZL ^^r£^. ^H 5 ^ 69^*11 

^H^^l #^^£1 (glut amine) <>1 ^]*l-£\i(methionine)£-3. Q69M t^^°lt 

2(Camgaroo2) 375L*lH *Htt -tf^ ^^-§: il<3 JlS*) 4^ 

o,]a-1 gjog^H^ ^M^rS^r. ^ ^5 ifloH-H *r & 

^ 2^ «H^.^lAil- i^flA^ 37H^l^ ^^l^ SL^fe «V°1-^ 

3^ (^)^S-^^^l ^-^10-2002-0012409^1^ Q69M 

^ 145^1 o>n]^AV *}eH YGGSGAS ^^l^J: 192^ <>r 
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«*«(Proline)* *°1<41 (Leucine) fcHtf* 7fl^H 

*s)££(Pteridot)<>m j±:a*|-5&^. *11^5iH(Peridot)£r 7lM ^€ 

?$ a§% rj^^s-ofl H]*fl 37 5E.«*(H 2 0*M ^Kr 

*q ^r^H ^ ^^r 0 l -n-^> *fl°fl ^rS-^H (calmodulin) -fr^r* S^S^M 

2. *4HH Afls. xfl^ ^ SU^ «>°l-2-<M( calcium biosensor) 



<6> M. ig<£ M]S. tfl^l ^"ib *r u>oliL^ (calcium 

biosensor)^ 7fl*^| ®% SilS*] °1* 4** ^ M*fcSL*|- 

^ ^ofl ul^Tfl «V-§-^S^ AflStfl #<#«L* 3^ ^3-* *«B^ tfl^-s> 

JL 2H°> W^l S>$th 

€ ^3 BamHI, Nhel ^JLdfc: *>2H *W *r ^ *5L*^ 
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(calmodulin) SLSJfrS^I *^ "H^t 

<8> o"|«V -*MI*1 -i^^ 

<9> lfrTgxHf^. ca i modu n n cDNA-H ^^5. , BamHI/CaM F 

5 ' -GGGGGATCCATGCATGACCAACTGACAGAA-3 1 £j- Nhel/CaMR 5'-GGGGCTAGCCTTTGC 
TGTCATCATTTGTAC-3 ' ♦ *r-§-*M ^^"21^ ^l^fl^b-g- (polymerase chain reaction, PCR)-£- 

<io> 6}3£ BamHI s|. Nhel ^]tiit o]-8-«H *l)e|S.J= tfl^ BamHI, Nhel *lltr 

jLi op^l-sH M-^tt 3s cDNA ^HM: ^ -fr^ 

7>» BCC(bio-cart for calcium)^ MSH&t*. BCC* HeLa Afli^*| 5LSJ"«: 

* 37JE6fl*| 2^ 24*12: «fl<£SrSH=r. BCC7> £.<a^ 

(confocal microscope)^ *]W °>M- 3H*KArgon laser)* 488nm 

fi] 2^}^ tg^>§- SHl^rS 1 ^. BCC^ J5L<#^ YFP^l ^SL(loop) ^°\) 

#5.^ ^(calmodulin domain)7> ^1^51*1, calmodulin 4 ^ 
451- ^£)^ BCC^ ^5)-7} 44M-^ 

<n> BCC7> 5L<3€ HeLa *fl5L» °l-§-*r<^ *3=iH €^r» ^1^5L*) 4|S.ifl « 

^JE<^ i££Hl 41- BCC^l ^-^l^S-Ai ^ SX9X^r. BCC7} 

HeLa ^l^Ml lOM^l ^>w}€"(cabacol) , lM^l a]-^^} (ionopore), 100 

mM ^-M, ^-^-g-^ (calcium-free solution) ^ &*}^<L3- *M*r^*l BCC7> £ 
HeLa 4^ ^*>#4. Sla^ 5^ #3-^ 
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o]v)z\& Bfl<itb 3H*I, £lb^ Sla^H 47fl2} ^5Ll- tflAj-o.^. a1# 

ofl tcHE ^livfl ^st-* nsflM ^t^M^. BCC 4r£*r^ £^5^1 trj- 

^ 47^ ^3Lfe 2^-71 4^ ^ ^*fl ^^-S. 

HV-g-f-^- ^ $>t}. o]^ J£lc<^H ^4 *R-*13 ^^(normalize) *fl^- 

ci2> o]aJ-<S} ^^s-S.^-E-l , BCC^ ^ *r^H ^^Tfl tit-g-^-* *r -f-^r 

oj- jL^-3g 7 > a]>,^^a^ 96well type^l ^-f weH^H *>a1^ well^l ^8«r 

7l^> (5-g-) -if^l^ BCC^ calcium indicators.^- ^^7]- a]^ ^HH ^ 

^- ^ <&^- rq-of^j- ^^61] 7}^^: calcium biosensor^ ^z^^. 

<13> ^- ^oll tt)-^- BCC(Bio-cart for Calcium)^ ^ Inserted YFP)^ 

calmodulin -B-3l*r» 51°^ 3* ^r^^^i 375L°flAi 
^H^i tgjg-fc- s^, calcium ^^Ml 4^ -HW^r t>H^ 

^#tiH^.^ (calcium biosensor)*^ % ^ 9X^. ^ #7) BCC^r *R-<>fl ^ 

*fl 5-gr°l^- ^^^>7fl tf^^ Al^« tflAj-o.^ ^ 
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£ -Snails. 5ft*l * BCC» ^l^t 
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Wtt 2] 
I^T 1 ^ 3] 
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1 I I I 




■ i — —i 
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IS. lc] 

2 



1.5 



Caba 



1 



lono 1Q0Ca 2+ Ca-free 

i i i 




100 200 300 (sec) 



<110> NEUROGENIC CO. LTD. <120> Calcium biosensor to monitor calcium 
concentration in a cell <160> 2 <170> Kopatentln 1.71 <210> 1 <211> 1182 
<212> DNA <213> Aequorea victoria <220><221> CDS <222> (1)..(1179)< 
223> Calmodulin Inserted peridot <400> 1 atg gtg age aag ggc gag gag ctg ttc 
acc ggg gtg gtg ccc ate ctg 48 Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly 



Val Val Pro He Leu 



10 



15 



gtc gag ctg gac ggc gac gta aac ggc cac aag ttc age gtg tec ggc 96 Val Glu 

Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly 20 



25 

aag ttc ate 



30 gag ggc gag ggc gat gee acc tac ggc aag ctg acc ctg 

144 Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe 
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He 35 40 45 tgc acc acc 

ggc aag ctg ccc gtg ccc tgg ccc acc etc gtg act acc 192 Cys Thr Thr Gly Lys 

Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 50 55 

60 ttc ggc tac ggc ctg atg tgc ttc gec cgc tac ccc gac cac atg aag 

240 Phe Gly Tyr Gly Leu Met Cys Phe Ala Arg Tyr Pro Asp His Met Lys 65 

70 75 80 cag cac gac ttc ttc aag tec gee atg ccc 

gaa ggc tac gtc cag gag 288 Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly 

Tyr Val Gin Glu 85 90 95 

cgc acc ate ttc ttc aag gac gac ggc aac tac aag acc cgc gee gag 336 Arg Thr 

lie Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 100 

105 110 gtg aag ttc gag ggc gap acc ctg gtg aac cgc ate 

gag ctg aag ggc 384 Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg lie Glu Leu 

Lys Gly 115 120 125 ate gac 

ttc aag gag gac ggc aac ate ctg ggg cac aag ctg gag tac 432 lie Asp Phe Lys 

Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 130 135 

140 aac tac ggt gga tec atg cat gac caa ctg aca gaa gag cag ate 

gca 480 Asn Tyr Gly Gly Ser Met His Asp Gin Leu Thr Glu Glu Gin He Ala 

145 150 155 160 gaa ttt aaa gag 

get ttc tec eta ttt gac aag gac ggg gat ggg aca 528 Glu Phe Lys Glu Ala Phe 

Ser Leu Phe Asp Lys Asp Gly Asp Gly Thr 165 170 

175 ata aca acc aag gag ctg ggg acg gtg atg egg tct ctg ggg cag aac 
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576 He Thr Thr Lys Glu Leu Gly Thr Val Met Arg Ser Leu Gly Gin Asn 
180 185 190 ccc aca gaa gca gag ctg cag 

gac atg ate aat gaa gta gat gec gac 624 Pro Thr Glu Ala Glu Leu Gin Asp Met 

He Asn Glu Val Asp Ala Asp 195 200 205 

ggt aat ggc aca ate gac ttc cct gag ttc ctg aca atg atg gca aga 672 Gly Asn 

Gly Thr He Asp Phe Pro Glu Phe Leu Thr Met Met Ala Arg 210 
2i5 220 aaa atg aaa gac aca gac agt gaa gaa gaa 

att aga gaa gcg ttc cgt 720 Lys Met Lys Asp Thr Asp Ser Glu Glu Glu He Arg 

Glu Ala Phe Arg 225 230 235 240 

gtg ttt gat aag gat ggc aat ggc tac ate agt gca gca gag ctt cgc 768 Val Phe 

Asp Lys Asp Gly Asn Gly Tyr lie Ser Ala Ala Glu Leu Arg 245 
250 255 cac gtg atg aca aac ctt gga gag aag tta aca gat gaa 

gag gtt gat 816 His Val Met Thr Asn Leu Gly Glu Lys Leu Thr Asp Glu Glu Val 

Asp 260 265 270 gaa atg ate 

agg gaa gca gac ate gat ggg gat ggt cag gta aac tac 864 Glu Met He Arg Glu 

Ala Asp He Asp Gly Asp Gly Gin Val Asn Tyr 275 280 

285 gaa gag ttt gta caa atg atg aca gca aag get age aac age cac aac 

912 Glu Glu Phe Val Gin Met Met Thr Ala Lys Ala Ser Asn Ser His Asn 290 
295 300 gtc tat ate atg gee gac aag cag aag aac 

ggc ate aag gtg aac ttc 960 Val Tyr He Met Ala Asp Lys Gin Lys Asn Gly He 

Lys Val Asn Phe 305 310 315 320 

18-15 




120020015219 • *^ °^> : 2003/3/14 

aag ate cgc cac aac ate gag gac ggc age gtg cag etc gee gac cac 1008 Lys He 

Arg His Asn He Glu Asp Gly Ser Val Gin Leu Ala Asp His 325 
330 335 tac cag cag aac ace ccc ate ggc gac ggc etc gtg ctg 

ctg ccc gac 1056 Tyr Gin Gin Asn Thr Pro lie Gly Asp Gly Leu Val Leu Leu Pro 

Asp 340 345 350 aac cac tac 

ctg age tac cag tec gee ctg age aaa gac ccc aac gag 1104 Asn His Tyr Leu Ser 

Tyr Gin Ser Ala Leu Ser Lys Asp Pro Asn Glu 355 360 

365 aag cgc gat cac atg gtc ctg ctg gag ttc gtg acc gee gee ggg ate 

1152 Lys Arg Asp His Met Val Leu Leu Glu Phe Val Thr Ala Ala Gly He 370 
375 380 act ate ggc atg gac gag ctg tac aag 

t aa 1182 Thr He Gly Met Asp Glu Leu Tyr Lys 

385 390 <210 > 2<211> 

393 <212> PRT <213> Aequorea victoria <400> 2 Met Val Ser Lys Gly Glu Glu Leu Phe 
Thr Gly Val Val Pro He Leu 1 .5 10 

15 Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly 20 
25 30 Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe 

Ile 35 40 45 Cys Thr Thr Gly Lys Leu Pro 

Val Pro Trp Pro Thr Leu Val Thr Thr 50 55 60 

Phe Gly Tyr Gly Leu Met Cys Phe Ala Arg Tyr Pro Asp His Met Lys 65 
70 75 80 Gin His Asp Phe Phe Lys Ser Ala Met Pro 

Glu Gly Tyr Val Gin Glu 85 90 95 
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Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 100 
105 110 Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg lie Glu Leu Lys 

G1 us 120 125 He Asp Phe Lys Glu Asp Gly 

Asn He Leu Gly His Lys Leu Glu Tyr 130 135 140 

Asn Tyr Gly Gly Ser Met His Asp Gin Leu Thr Glu Glu Gin He Ala 145 
150 155 160 Glu Phe Lys Glu Ala Phe Ser Leu Phe Asp 

Lys Asp Gly Asp Gly Thr 165 170 175 

He Thr Thr Lys Glu Leu Gly Thr Val Met Arg Ser Leu Gly Gin Asn 180 
185 190 Pro Thr Glu Ala Glu Leu Gin Asp Met He Asn Glu Val Asp Ala 

Asp 195 200 205 Gly Asn Gly Thr He Asp Phe 

Pro Glu Phe Leu Thr Met Met Ala Arg 210 215 220 

Lys Met Lys Asp Thr Asp Ser Glu Glu Glu He Arg Glu Ala Phe Arg 225 
23 0 235 240 Val Phe Asp Lys Asp Gly Asn Gly Tyr He 

Ser Ala Ala Glu Leu Arg 245 250 255 

His Val Met Thr Asn Leu Gly Glu Lys Leu Thr Asp Glu Glu Val Asp 260 
265 270 Glu Met He Arg Glu Ala Asp He Asp Gly Asp Gly Gin Val Asn 

Tyr 275 280 285 Glu Glu Phe Val Gin Met Met 

Thr Ala Lys Ala Ser Asn Ser His Asn 290 295 300 

Val Tyr lie Met Ala Asp Lys Gin Lys Asn Gly He Lys Val Asn Phe 305 
310 315 320 Lys He Arg His Asn He Glu Asp Gly Ser 

Val Gin Leu Ala Asp His 325 330 335 
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Tyr Gin Gin Asn Thr Pro He Gly Asp Gly Leu Val Leu Leu Pro Asp 340 
345 350 Asn His Tyr Leu Ser Tyr Gin Ser Ala Leu Ser Lys Asp Pro Asn 

Glu 355 360 365 Lys Arg Asp His Met Val Leu 

Leu Glu Phe Val Thr Ala Ala Gly He 370 375 380 

Thr He Gly Met Asp Glu Leu Tyr Lys 385 390 
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^}£.^i\ ^^^.s}-^ ^^-i: w>o]^.^[>j {Calcium biosensor to monitor 

calcium concentration in a cell} 
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